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Objective: Very little is known about prevalence of common cardiovascular risk factors in
Central Asia. The aim of the study was to assess the prevalence, awareness, treatment and
control of arterial hypertension, and factors associated with these indices in a population
sample of Astana, the new capital city of Kazakhstan.
Design: Cross-sectional study of subjects registered in eight outpatient policlinics in Astana.
Methods: A total of 497 adults (response rate 56%) aged 50e75 years randomly selected from
registers of the policlinics were examined. Hypertension was defined as a mean systolic
and/or diastolic blood pressure of 140/90 mm Hg and/or antihypertensive medication use
during the last two weeks. Awareness and treatment were based on self-report. Hyper-
tension control was defined as blood pressure <140/90 mm Hg among hypertensive
subjects.
Results: The overall prevalence of hypertension was 70%. Among hypertensive subjects,
91% were aware of their condition, 77% took antihypertensive medications, and 34% had
blood pressure controlled (<140/90 mm Hg). The prevalence of hypertension and its
awareness, treatment and control was more common in women, among persons aged 60
years or more and (except control) among those with high body mass index. None of
several available socio-economic or lifestyle measures was associated with any of hyper-
tension indices.
Conclusions: The levels of awareness, treatment and control of hypertension were higher
than in most Eastern European and Central Asian populations with available data, most
likely reflecting high education and large proportion of civil servants in the new capital
city. However, even in this privileged population the rates of successful control of hyper-
tension were modest.
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).gy and Public Health, University College London, 1-19 Torrington Place, London WC1E 6BT,
obak).
y Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://
).
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Arterial hypertension affects approximately one billion
persons worldwide and considered to be the leading pre-
ventable cause for cardiovascular mortality; it has been esti-
mated that raised blood pressure currently kills 7.5 million
people every year.1 Therefore, timely diagnostics, treatment
and control of hypertension in primary care is crucial for
reducing cardiovascular disease (CVD) morbidity and mortal-
ity in both high and lower income countries. In this respect,
population data on prevalence and awareness of high blood
pressure are essential for the development and implementa-
tion of public health policies to improve identification, treat-
ment and control of this hypertension.2
Kazakhstan and other countries of the Commonwealth of
Independent States (CIS), formed after the dissolution of the
former Soviet Union, have among the highest rates of CVD
mortality worldwide. In Kazakhstan in 2010, age-standardised
CVD mortality was 636 per 100,000, almost 6-times higher
than in United Kingdom (112 per 100,000) and higher than in
the Russia Federation (531 per 100,000) (WHO Global Health
Observatory Data Repository, http://apps.who.int/ghodata/).
CVDs are estimated to account formore than a half (53%) of all
deaths in Kazakhstan.
Despite the high CVD mortality and the importance of
hypertension as cardiovascular risk factor, there are very few
reliable data on hypertension in the Central Asian republics
of the former Soviet Union. The WHO has estimated that in
Kazakhstan in 2008, the age-standardized prevalence of hy-
pertension at all ages was 45%, compared to 38% in the UK
and 30% in the US (WHO Global Health Observatory Data
Repository, http://apps.who.int/ghodata/), although it is not
clear from which data these estimates were derived. The
authors were unable to identify any published reports on
hypertension prevalence in Central Asia with a clearly stated
methodology.
The aim of the study was to provide estimates of the
prevalence, awareness, treatment, and control of hyperten-
sion and factors associated with these characteristics in a
population sample of Astana city, the new capital of
Kazakhstan.Methods
Study design and subjects
A cross-sectional study of men and women aged 50e75 years
old resident in Astana and registered in any of the eight clinics
in Astana were conducted. The study sample was randomly
selected (after stratifying for age and 5-year age group) from
the lists of all inhabitants in this age range who were regis-
tered at a clinic (such registration is mandatory in
Kazakhstan). Between November 2012 and August 2013, 888
subjects were invited to participate and 497 participated
(response rate 56%). The study protocol was approved by the
ethical committees of Center for Life Sciences, Nazarbayev
University and each participant provided a signed informed
consent.Measurements
Participants were invited to one outpatient policlinic, where
they were interviewed by a trained general practitioner using
a structured questionnaire and underwent a short physical
examination. The questionnaire covered patient's health,
medical history, lifestyle and socio-economic indicators, and
the examination included anthropometry, blood pressure
measurement and assessment of cognitive and physical
functions. The questionnaire was based largely on the Health,
Alcohol and Psychosocial factors In Eastern Europe (HAPIEE)
study;3 questions were translated from English into Russian
and Kazakh languages, piloted locally and back-translated
into English to ensure accuracy and cultural appropriate-
ness. Questions on hypertension awareness and use medica-
tion in the last two weeks were taken from the WHOMONICA
Project.4
Blood pressure was measured after 5 min rest three times
on the right arm in the sitting position with Omron M6 (vali-
dated by the International Protocol5,6), with a 2 min interval
between measurements. The average of the second and third
measurements was used in the analyses. Hypertension was
defined as systolic blood pressure (SBP) 140 mmHg, and/or a
diastolic blood pressure (DBP) 90 mm Hg, and/or the use of
antihypertensive medication. Participants who reported that
a doctor or another health worker ever told them they had
hypertension were considered aware of their disease, and
thosewho confirmed antihypertensivemedications in the last
two weeks were considered under treatment. Participants
who were using antihypertensive medication and who had
both SBP and DBP pressure lower than 140/90 mm Hg were
classified as having controlled hypertension.
Covariates
In addition to age and sex, the following sociodemographic
characteristics were used. Marital status was grouped into
married vs. unmarried (widowed, divorced and single). Edu-
cation was categorized into primary or less; vocational/sec-
ondary and university. The ethnicity of participants was
classified as Kazakhs, Russians and others. Car ownershipwas
used as marker of the economic status. Based on three ques-
tions how often participants do not have enough money for
food, clothes and paying bills for their households, three
groups of material deprivation (high, intermediate and low)
were defined. In addition to sociodemographic variables, body
mass index (BMI) categorized according to WHO classification
to threegroups:normal (BMI18.5e24.9kg/m2), overweight (BMI
25e29.9 kg/m2), and obese (BMI over 30 kg/m2) were also used.
Statistical analysis
In descriptive analysis, unadjusted frequencies by each
predictor variable were tabulated. The association between
hypertension, awareness, treatment and control as the out-
comes and socio-economic characteristics and BMI were
estimated in logistic regression: all models were adjusted for
age and sex. A complete case analysis was conducted. All
analyses were performed using STATA software, version 12
(College Station, Texas, USA).
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Table 1 shows descriptive characteristics of the study sample.
The age groups were equally distributed and the majority of
the respondents (72%) were married. There was large differ-
ence in marital status between male and female participants;
the large proportion of unmarried women was largely due to
high percentage of widows, reflecting much higher male
mortality. The proportion of individuals with higher educa-
tion was 44% and it was higher in men than in women.
Table 2 presents the prevalence, awareness, treatment and
control of hypertension. The overall prevalence of hyperten-
sion was 70%. Among hypertensive subjects, 91% were aware
of their condition, 77% took antihypertensive medications,
and 34% had blood pressure controlled (<140/90 mm Hg).
Among those aware of the condition, 84% were taking medi-
cation, among those taking medication, 44% had controlled
hypertension (i.e. blood pressure below 140/90 mm Hg). All
indicators were higher in women than in men; for example,
90% of women aware of their condition took medication,
compared with 75% of men.
Table 3 shows the results of logistic regression analysis to
identify correlates of hypertension prevalence, awareness,Table 1 e Descriptive characteristics of the study
population.
Variable name Males Females Both sexes
Total 233 (100%) 264 (100%) 497 (100%)
Systolic blood
pressure, mean (SD)
136.1 (22.8) 134.2 (22.9) 135.1 (22.8)
Diastolic blood
pressure, mean (SD)
87.4 (13.6) 88.0 (13.8) 87.7 (13.7)
BMI, mean (SD) 28.6 (4.5) 30.6 (5.1) 29.7 (5.0)
BMI groups
18e24.9 21% 12% 17%
25e29.9 42% 35% 38%
Over 30 37% 53% 45%
Age groups (years)
50e54 27% 24% 25%
55e59 21% 20% 20%
60e64 22% 21% 22%
65e69 15% 17% 16%
70e75 15% 18% 17%
Marital status
Married 92% 54% 72%
Unmarried 8% 46% 28%
Education
1 Primary 29% 41% 35%
2 Secondary 20% 22% 21%
3 Higher 51% 37% 44%
Car ownership
No 32% 46% 39%
Yes 68% 54% 61%
Ethnicity
Kazakh 64% 51% 57%
Russian 19% 32% 26%
Other 17% 17% 17%
Deprivation level
1 Low level 49% 39% 44%
2 Intermediate 31% 28% 29%
3 High level 20% 33% 27%treatment and control. In age and sex adjusted model, the
prevalence of hypertension and awareness, treatment and
control were higher in women, in persons older than 60 years
and, except control, with high body mass index. None of
several other sociodemographic measures was statistically
significantly associated with any of hypertension indices,
although the higher prevalence in non-Kazakh ethnic groups
and lower odds of control in unmarried persons were
marginally significant. Similarly, smoking and alcohol were
not significantly associated with hypertension indices. In a
multivariate model, controlling for all variables in the table,
the associations between the prevalence of hypertension with
age, sex and body mass index remained statistically signifi-
cant (not shown in table).Discussion
This study aimed to fill the gap on evidence on hypertension
in the Central Asian republics of the former Soviet Union. In
this population sample of older residents of Astana, the new
capital of Kazakhstan, the prevalence of hypertension was
similar to other populations while the levels of awareness,
treatment and control were relatively high, and were posi-
tively associated with female sex, higher age and high BMI.
When interpreting the results, several limitations should
be kept in mind. First, the representativeness of the study
sample needs to be considered. The study is clearly not
representative for the whole country. Astana is a new capital;
over the past 15 years, its population increased about 5-fold,
and its growth has attracted well educated persons employed
in large civil service and thriving private business. For this
reasons, Astana population is considerably more affluent, and
healthier, than the national average. In addition, although
registration with a policlinic is mandatory in Kazakhstan,
more affluent persons may be more likely to adhere to this
rule. The response rate was modest, although similar to most
recent studies in Europe and elsewhere; unfortunately, the
authors did not have the resources to conduct home visits.
Response rate is usually positively associated with socio-
economic status, as reflected in high education and car
ownership in the study sample. It has been reported that re-
spondents in epidemiological surveys are more healthy and
more health conscious than non-respondents. These factors
are likely to affect the results, although they are aware that
the bias can affect the results either way.
In comparison to the national population, participants in
this study were more affluent and had a better access to
health care, and this may explain their high rates of aware-
ness, treatment and control of hypertension. Although the
response rate calculation may be an under-estimate, as the
sampling frame did not cover recent out- and in-migration,
the sample cannot be seen as representative for the Kazakh
national population. On the other hand, it is unlikely that non-
response and potentially incomplete sampling frame sub-
stantially affected the (lack of) relationships between hyper-
tension indices and covariates.
The second limitation is the cross-sectional design which
may complicate the assessment of temporality of association.
In this study, only few covariates were related to hypertension
Table 2 e Prevalence, awareness, treatment and control of arterial hypertension in Astana.








Prevalence of hypertension among all 65% (59e71) 151/233 75% (70e81) 199/264 70% (66e74) 350/497
Awareness among all cases of AH 87% (82e93) 132/151 93% (89e97) 185/199 91% (87e94) 317/350
Treatment among all cases of AH 66% (59e74) 100/151 84% (79e90) 168/199 77% (72e81) 268/350
Treatment among aware 75% (68e82) 99/132 90% (85e94) 166/185 84% (79e88) 265/317
Control among all cases of AH 25% (18e32) 38/151 41% (34e48) 81/199 34% (29e39) 119/350
Control among treated 38% (28e48) 38/100 48% (41e56) 48/168 44% (38e50) 119/268
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changes in behaviour or socio-economic status among sub-
jects who have been previously diagnosed with hypertension.
However, it is not believed that this bias played amajor role in
the results.
Third, the diagnosis of hypertension may be inaccurate, as
blood pressure levels were based on readings taken during
one visit to the policlinic. In addition, the automated blood
pressure monitor used is not very common in Kazakhstan.
This may overestimate the hypertension prevalence, because
of the white coat effect,7 and because diagnosis ofTable 3eAssociation of selected factorswith the prevalence, aw







Females 1.69 (1.13e2.51) 1.74 (1.20e
Age groups, yrs
50e54 1 1
55e59 1.58 (0.91e2.75) 1.83 (1.07e
60e64 2.09 (1.19e3.67) 2.07 (1.21e
65e69 2.79 (1.44e5.39) 2.49 (1.37e
70e75 2.39 (1.27e4.52) 2.43 (1.35e
BMI
18e24.9 1 1
25e29.9 1.92 (1.11e3.29) 1.80 (1.05e
30 4.19 (2.38e7.37) 4.25 (2.44e
Marital status
Married 1 1
Unmarried 1.26 (0.76e2.07) 1.38 (0.86e
Education
1 Primary 1 1
2 Vocational 0.86 (0.50e1.47) 0.88 (0.53e
3 Higher 1.19 (0.75e1.89) 1.13 (0.73e
Car ownership
Yes 1 1
No 1.22 (0.80e1.87) 1.24 (0.83e
Deprivation
1 Low level 1 1
2 Intermediate 0.72 (0.45e1.14) 0.71 (0.46e
3 High level 1.20 (0.72e2.00) 1.58 (0.97e
Ethnicity
Kazakh 1 1
Russian 1.56 (0.94e2.60) 1.24 (0.78e
Other 1.70 (0.95e3.04) 1.54 (0.90e
a Among persons with hypertension.hypertension should be based on persistent high blood pres-
sure established in several occasions. Finally, the survey had
relatively small sample size and therefore low statistical
power; it is possible that some associations with covariates
were not detected.
To the knowledge of the authors, this is the first report
attempting to estimate prevalence, awareness, treatment and
control of hypertension in Kazakhstan, and it is likely to be
one of the first studies using a standard methodology in any
Central Asian republic of the former Soviet Union. High level








2.53) 2.31 (1.60e3.34) 2.28 (1.47e3.53)
1 1
3.15) 2.24 (1.30e3.87) 2.58 (1.33e5.02)
3.52) 2.91 (1.69e4.99) 2.45 (1.27e4.73)
4.55) 2.42 (1.35e4.35) 1.93 (0.93e3.99)
4.41) 2.66 (1.48e4.75) 1.97 (0.97e4.00)
1 1
3.09) 1.44 (0.83e2.50) 1.16 (0.62e2.20)
7.40) 2.94 (1.69e5.10) 0.94 (0.50e1.76)
1 1
2.22) 1.09 (0.68e1.73) 0.65 (0.40e1.08)
1 1
1.47) 0.92 (0.55e1.53) 0.91 (0.49e1.66)
1.74) 1.28 (0.83e1.96) 1.29 (0.79e2.11)
1 1
1.85) 1.18 (0.79e1.75) 1.19 (0.75e1.87)
1 1
1.11) 0.67 (0.43e1.04) 0.68 (0.40e1.15)
2.57) 1.46 (0.92e2.34) 0.98 (0.59e1.63)
1 1
1.98) 1.37 (0.87e2.15) 0.95 (0.57e1.58)
2.65) 1.38 (0.82e2.31) 1.00 (0.55e1.82)
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parable to reports from high-income countries were found.
For example, in the US in 1990se2000s, the levels of aware-
ness, treatment and control were around 70%, 59% and 34%;8 a
more recent study reported the proportion of controlled hy-
pertension as 27% in England, 53% in the US and 66% in
Canada.9 In the Czech Republic, results were very similar to
those found in this study.10 In contrast, recently published
data from the SAGE study in six lower- and middle-income
countries have shown prevalence of awareness ranging be-
tween 23% in Ghana to 72% in Russia, and prevalence of
controlled hypertension between 4% in Ghana to 14% in
India.11 An earlier study in Krasnodar, Russia, reported the
awareness, treatment and control of hypertension of 78%, 71%
and 4%, respectively.12 An early study from Uzbekistan in the
1980s suggested awareness of 40% and control of 4% before a
hypertension control programme.13 The results are therefore
more similar to high-income countries than to lower income
countries and to other former Soviet countries, such as Russia
and Uzbekistan. On the other hand, as multicountry study in
eight post Soviet countries foundmuch lower levels of regular
antihypertensive treatment use (27%) in Kazakhstan;14 how-
ever, differences in methodology make direct comparison
difficult.
In the SAGE study, the associations between hypertension
indices and socio-economic circumstances were inconsistent
between countries.11 Awareness and control of hypertension
were often but not always higher in subjects with higher edu-
cation and higher income. In Russia, a country historically
close toKazakhstan, awareness of hypertensionwaspositively
associatedwithboth education andwealthwhilehypertension
control was positively associated with wealth but not with
education. It is not clear why the consistent social gradients in
hypertension indices in the data are not found. This could be
due to high access to health services in this study sample that
is available in Astana. Unfortunately, the exact job titles and
place of work are not recorded, and this hypothesis was not
explored further. It is also possible that, given the modest
response rate, self-selection of participantsmay have resulted
in a very health conscious samplewithhigh levels of treatment
in all socio-economic groups. Alternatively, the Kazakh popu-
lation may still be at an earlier stage of the epidemiological
transition and the western-type of socio-economic gradient
has not yet been established.
In conclusion, high levels of awareness and treatment
were found, and the proportion of controlled hypertensive
subjects was higher than in most low- and middle-income
countries, including Eastern Europe and Central Asia, possibly
due to high level of education and large proportion of civil
servants in this population sample. Although the study sug-
gested good access to health services and treatment, the levels
of hypertension control were lower than those achieved in
some high-income countries, potentially suggesting less
effective use of medication.
Given the very high prevalence of hypertension in this
sample, and since Astana is not nationally representative,
there is urgent need for a nationwide study, or at least surveys
including rural areas, to understand the burden of hyperten-
sion and to design an appropriate strategy to control hyper-
tension in Kazakhstan. It is important to obtain reliable andinternationally comparable estimates of the prevalence,
awareness and treatment of hypertension in different sec-
tions of the Kazakh population, particularly in rural areas and
in lower socio-economic groups. Finally, the results from
Astana suggest that, even in affluent populations with high
levels of treatment, achieving successful control is difficult;
adoption of and adherence to modern management guide-
lines in primary care will be essential.Author statements
Acknowledgements
The authors are grateful for Republican diagnostic center
administrative, medical and laboratory staff who have
contributed their time and energy to the data collection.
Ethical approval
The study was approved by the Ethical Committee at the
Centre for Life Sciences, Nazarbayev University, Astana
(KESA, 17.04.2012).
Funding
This work was supported by programme targeted funding
from the Ministry of Education and Science of the Republic of
Kazakhstan (Agreement #409/037-2014, March 07 2014) and
Talap scholarship awarded to AS by the Nazarbayev
University.
Competing interests
The authors declare that they have no competing interests.
Authors' contribution
AS and MB jointly designed the study, analysed the data and
drafted and finalized the manuscript. TN and ZZ participated
in the study design, helped to obtain funding to set up field
work, and critically revised the manuscript. AK and LU
participated in data collection and data management and
critically revised the manuscript.r e f e r e n c e s
1. World Health Organization. Global health risks: mortality and
burden of disease attributable to selected major risk factors.
Geneva: WHO; 2015.
2. Kintscher U. The burden of hypertension. EuroIntervention
2013;9(Suppl. R):R12e5.
3. Peasey A, Bobak M, Kubinova R, Malyutina S, Pajak A,
Tamosiunas A, Pikhart H, Nicholson A, Marmot M.
Determinants of cardiovascular disease and other non-
communicable diseases in Central and Eastern Europe:
rationale and design of the HAPIEE study. BMC Public Health
2006;6:255.
4. Tunstall-Pedoe H, editor. MONICA monograph and multimedia
sourcebook. Geneva: World Health Organization; 2003.
p u b l i c h e a l t h 1 2 9 ( 2 0 1 5 ) 9 4 8e9 5 3 9535. Altunkan S, Ilman N, Kayaturk N, Altunkan E. Validation of
the Omron M6 (HEM-7001-E) upper-arm blood pressure
measuring device according to the international protocol in
adults and obese adults. Blood Press Monit 2007;12(4):219e25.
6. Altunkan S, Iliman N, Altunkan E. Validation of the OmronM6
(HEM-7001-E) upper arm blood pressure measuring device
according to the international protocol in elderly patients.
Blood Press Monit 2008;13(2):117e22.
7. Franklin SS, Thijs L, Hansen TW, O'Brien E, Staessen JA.
White-coat hypertension: new insights from recent studies.
Hypertension 2013;62(6):982e7.
8. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA,
Izzo Jr JL, Jones DW, Materson BJ, Oparil S, Wright Jr JT,
Roccella EJ. Seventh report of the Joint National Committee
on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure. Hypertension 2003;42(6):1206e52.
9. Joffres M, Falaschetti E, Gillespie C, Robitaille C, Loustalot F,
Poulter N, McAlister F, Johansen H, Baclic O, Campbell N.
Hypertension prevalence, awareness, treatment and control
in national surveys from England, the USA and Canada, and
correlation with stroke and ischaemic heart disease
mortality: a cross-sectional study. BMJ Open 2013;3(8):e003423.10. Bobak M, Vojtisek P, Pihart H, Capkova N, Kubinova R. Effect
of socio-demographic characteristics on the awareness,
treatment and control of hypertension: a population study in
seven Czech towns. (Vliv socio-demograficky´ch
charakteristik na znalost, leebu a kontrolu hypertenze:
populaenı´ studie v sedmi eesky´ch mı`stech) [in Czech]. Cor
Vasa 2005;47:276e82.
11. Lloyd-Sherlock P, Beard J, Minicuci N, Ebrahim S, Chatterji S.
Hypertension among older adults in low- and middle-income
countries: prevalence, awareness and control. Int J Epidemiol
2014;43(1):116e28.
12. Sin'kov AV, Sin'kova GM. Prevalence of arterial hypertension
and drawbacks of antihypertensive therapy in Irkutsk region
[in Russian]. Klin Med Mosk 2008;86(12):67e9.
13. Salakhitdinov AS, Tursunov SI. Secondary prophylaxis of
arterial hypertension among an unorganized rural population
and the means for increasing its effectiveness [in Russian].
Ter Arkh 1989;61(12):24e7.
14. Roberts B, Stickley A, Balabanova D, Haerpfer C, McKee M.
The persistence of irregular treatment of hypertension in the
former Soviet Union. J Epidemiol Community Health
2012;66(11):1079e82.
